Glucose-induced stimulation of the Ras-cAMP pathway in yeast leads to multiple phosphorylations and activation of 6-phosphofructo-2-kinase.
Yeast cells respond to changes of the environment by complex modifications of the metabolism. An increase of the extracellular glucose concentration activates the Ras-cAMP pathway. Via a production of cAMP this pathway stimulates the cAMP-dependent protein kinase (PKA) which is involved in the posttranslational regulation of the key enzymes of gluconeogenesis and glycolysis. 6-Phosphofructo-2-kinase (PFK2) catalyzes the synthesis of fructose 2,6-bisphosphate, the most potent activator of the glycolytic key enzyme 6-phosphofructo-1-kinase. We investigated the molecular mechanism of the glucose-induced phosphorylation and activation of PFK2 in Saccharomyces cerevisiae. After an incubation of PFK2 with ATP and PKA in vitro, two amino acid residues, Thr157 and Ser644, are phosphorylated and the enzyme is activated. A stimulation of the Ras-cAMP pathway by glucose addition to cultivated yeast cells leads to an in vivo activation of PFK2 which is accompanied by a more complex phosphorylation pattern of the enzyme. The phosphorylation of the protein on Ser644 is the result of PKA stimulation while the protein kinase(s) catalyzing the 5-fold phosphorylation of the peptide fragment T(67)(-)(101) is (are) still unknown. The functional significance of T(67)(-)(101) and its phosphorylation is supported by the finding that PFK2 lacking this peptide is inactive.